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ON THE INCIDENCE OF CANCER IN

OAK RIDGE,

TENNESSEE

Jack Mosaman, m.A., and ALBert H. Hotranp, Jr., M.D.

SINCE the full nature of the extent of
opcrations at Oak Ridge was revealed after
the dropping of the first atomic bomb on
Hiroshima, there has been a great deal of
speculation concerning the hazards of employ-
ment, or residence, in the “Atomic City.”
To many, radioactive chemicals suggest can-
cer, and onc of the hitherto unanswered
questions has been, “Are Oak Ridge cm-
ployces, or residents, more susceptible to
cancer than is the general population?”
What may be regarded as a corollary to
the main question was the oft repeated query,
“Will working in an area where there is
possible exposure to radioactive chemicals
make one more likely to develop cancer?”

PLAN OF ATTACK

In order to provide a factual, statistical
answer to these questions, the Medical
Advisor’s Office of the OROO of the U. S.
Atomic Energy Commission has made an
exhaustive, statistical study of this problem
at Oak Ridge. Inasmuch-2s the time interval
covered is comparatively brief, this report is
acknowledged to be a preliminary one, pend-
ing a follow-up study in the future. The con-
duct of the investigation was guided by the
following considerations:

I. The basis of comparison was to be
morbidity statistics inasmuch as the mobile
nature of the Oak Ridge populace prevented
the necessary follow-up to secure accurate
mortality data. The data would be expressed
in units of cases per 100,000 population.

2. The term “cancer” was defined to em-
brace all malignant neoplasms, including
leukemias and lymphomas. This tended to
maximize the incidence.

.l"rmn the Office of Rescarch and Medicine, Qak
I({'ch Operations Office, U. S. Atomic Energy Com-
uussion, Oak Ridge, Tennessee.

Rececived for publication, February 14, 1949,

Before any refined analysis could be
attempted, certain data had to be obtained
from source materials. It was found that:

1. Oak Ridge has had a minimal total
population of 300,000 different persons in the
period from October, 1943, to January, 1948.
This was determined by an investigation into
the number of badges issued, allowance being
made for duplications and for children with-
out badges.

2. The median length of residence was
found to be nine and eight-tenths months,
after a suitable weighing of housing records.

3. The age distribution of the population
as of January, 1948, showed a preponderance
of young children and young adults with a
corresponding deficiency in older children
and adults more than 40 years of age. A com-
parison of the Oak Ridge population dis-
tribution with the 1940 national census is
shown in Fig. 1.

Data were not available to determine the
age distribution during the peak construction
and operating days in 1944 and 1945, Un-

TasrLe 1

PER CENT AGE DISTRIBUTION OF OAK
RIDGE EMPLOYEES AND RESIDENT

HOUSEHOLDS
Age Male Female Total
Under 5 14.0 13.6 13.8
5-9 10.1 10.2 10.2
10-14 5.9 5.8 5.8
15-19 4.5 6.6 5.6
20-24 7.3 15.2 11.2
25-29 14.2 13.2 13.8
30-34 12.2 10.9 11.5
35-39 10.7 7.4 9.1
4044 1.9 4.4 6.2
4549 4.3 3.6 3.9
50-54 3.9 2.9 3.4
55-59 2.2 1.9 2.0
60-64 1.2 1.0 1.1
65-69 0.9 1.5 1.2
70-74 0.5 1.5 1.0
75-and over 0.3 0.4 0.3
100.1 100.1 100.1
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Fic. 1. Comparison of age distribution beliween Qak Ridge and the Uniled Slates.

<
doubtedly, there has been a shift in ages, but
the available evidence is negative in char-
acter. The mortality ratc among residents
has not varied significantly from year to year,
_as might be expected from an influx or efflux
of older people. It is conjectured that in the
past there were fewer children and more
adults in the over-40 age groups. As was done
previously, we wished to avoid underesti-
mating the morbidity data. The distribution
of Table 1 has been uscd as a conservative
cstimate.

Since there are so comparatively few cases
of cancer among children, a slight overesti-
mation has a very small effect. Underestima-
tion in the older population groups, on the
other hand, would tend to increase the
over-all morbidity data, when standardized
by age.

Preliminary Findings. In January, 1944, H.
F. Dorn? published his findings of cancer
morbidity rates bascd on intensive studies of
eleven large American citics* and thelr sur-

. Atlanta, Pittsburgh, Detroit, Chicago, New
Orleans, Dallas, and Fort Worth, San Francisco, Bir-
ruingham, Philadcelphia, and Denver.
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rounding counties. He found that the annual
incidence rate was about 230 per 100,000
white population.

The discrepancy between the Oak Ridge
rate of 123 per 100,000 was so great statis-
tically that further data were sought from
the twenty-four staté which, by law or regu-
lation, require the periodic reporting of new
cancer cases. Responses and data were re-
ceived from twenty statcs.}

In Table 2 may be found a tabulation of
incidence rates in the rcporting states aver-
aged for all years reported since 1943. For
comparison is the Oak Ridge rate, stand-
ardized by the population age distribution of
each state as reported in the 1940 census.
The median rate, as reported, is 100.7 per
100,000 population, significantly different
from Dorn’s ratc of 230 a fortiori. In the light
of Tablc 2, a state analysis and comparison
appears uscless.

t Alahama,Arkansns,Cn\orado,Dcla\v:\rc,chrgia.
Idaho, Kansas, l.ouisiana, Mlichigan, Minncsota,
Mississippi, Montana, New Mexico, New York, North
Dakota, Oklahoma, Pennsylvania, South Carolindy,
Texas, and Utah.
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TanLe 2

COMPARISON OF ANNUAL STATE CANCER
MORBIDITY RATES PER 100,000 AND OAK
RIDCE STANDARDIZED RATES

Rate
N State Oak Ridge

Alabana 91.7 92.9
Arkansis 16.8 99.9
Colut:cle 267.1* 121.1
Delaware t

Cicurygia b

Idat t

Kansas 130.9* 128.5
Louist.ti 75.3 98.4
Michigin {

Mingeson.,

Mississijin 121.4 93.5
Montaua 211.1* 119.4
New Mexico 118.8* 90.3
New Yk 254.7§ 130.0
North Dakota 162.8 107.8
Oklahonu

Pennsylvania t

South Curolina 65.4¢ 84.6
Tennessce 68.9* 102.7
Texas t

Utah 100.7+ 99.6

* Provisional for 1947 only.

 Program too recent for any reports.

} Morbidity data not supplied, since too meager for
rcp§o;§).46 only for New York State exclusive of New
York City. )

Patterns of morbidity reporting have not
been thoroughly investigated. It is obvious
that a great decal of the state differentials is
based on reporting habits of individual phy-
sicians and hospitals in the diffcrent localities.
Perrott found that: ‘“The completeness of
reporting varics in relation to disease and
from state to state. Thus we find that when
the reports made to the U. S. Public Health
Service are compared with results of surveys,
the case rates show a deficiency of 70 per
cent for scarlet fever, and 80 to 90 per cent
for measles and whooping cough.”

Another contributing factor is the care with
which different agencies investigate all the
facts. Ciocco reported: “The 36 states (in-
cluding the District of Columbia) which make
# routine check of death certificates reported
au average of 38 per cent more cases of
meningitis per death, 20 per cent more cascs
of poliomnyelitis, 51 per cent more cases of
scarlet fever, and 38 per cent morc cascs of
pucumonia than do the 13 states which make
no such check.”

INCIDENCE OF CANCER IN OAK RIDGE, TENNESSEE *

Moshman & Holland (569

This docs not deny that incidence rates
do not vary from state to state, but the Dorn
study discovered that the incidence of cancer
was almost 50 per cent higher in the South
than in the North, with the West playing an
intermediate role. Reference to Table 2
shows that Colorado and New York, western
and northern states respectively, have the
highest reported morbidity, while the south-
ern states have the lowest.

In the national study of Dorn,? 64 per cent
of the cases of cancer were confirmed by
microscopic examination in the laboratory.
In Oak Ridge, such confirmation was to be
had in 77 per cent of the cases. It was con-
jectured that after a correction for this dif-
ference, the discrepancy in ratio may no
longer be significant.

In order to make the necessary correction,
it was reasoned that according to the national
data, for every 100 proved cases of cancer,
there were fifty-six clinically diagnosed cases,
while in Oak Ridge the ratio of proved to
presumptive (clinically diagnosed) cases was
100:30. Hence, nationally, there were 26
per cent more cases suspected for each 100
microscopically proved cases.

Following this line of thought, an addi-
tional 26 per cent of the 151 proved cases of
cancer in Oak Ridge was added to the grand
total, making 222 cases in all, with 64 per cent
proved by biopsy or autopsy. But this new
total reduces to an adjusted rate of 147 per
100,000 annually, which difference still could
very rarely arise through chance factors alone.

Detailed Findings. Although Oak Ridge
comprises a cosmopolitan population repre-
senting all sections of the United Statcs, the
bulk of the populace is undoubtedly of
Southern origin. Of the 196 people with cases
of cancer discovered here, 140, or 71.4 per
cent, were born in the South. Included in the
140 were sixty-one native Tenncsseans who
alone constituted 31.1 per cent of the total.
Northerners accounted for forty-five, or 23.0
per cent; Westerners, three cases, or 1.5 per
cent; and there were cight cascs, or 4.1 per
cent, with unknown nativity. Eliminating the
unknown cases, the percentage distribution
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of South, North, and West is 74.5 per cent,
23.9 per cent, and 1.6 per cent respectively.
Using these latter figures as weights, an over-
all percentage distribution of cancer primary
sites was computed from regional data given
by Dorn.? Using these per cents, hypothetical
expected values of cancer primary sites were
computed separately for white males and
females. The white female hypothetical and
observed data are shown in Table 3.

TasLe 3

DISTRIBUTION OF CANCER PRIMARY SITES
FOR WHITE FEMALES IN OAK RIDGE, EX-
PECTED AND OBSERVED

Site Expected Observed
Digestive organs 13.7 12
Geaital organs* 48.6 59
Skin 16.9 13
All others 12.8 8

Torat 92.0 92

* Includes Breast.

The value of chi-squate was 5.16, which,
with 3 degrees of freedom, may occur between
10 and 20 per cent of the time owing to
chance fluctuations.

Similar data for white males is given in

Table 4.

TasLE 4
DISTRIBUTION OF CANCER PRIMARY SITES

FOR WHITE MALES IN OAK RIDGE, EX-
PECTED AND OBSERVED

Site Expected Observed
Buccal cavity 13.2 9
Digestive organs 22.4 14
Respiratory organs 6.2 12
Genital organs 8.9 5
Urinary organs 5.8 5
Skin 32.7 38
All others 9.8 16

Torat 99.0 99

In the case of whitc males, chi-square was
16.52 which, for 6 degrees of freedom, would
occur in less than 2 per cent of the cases by
chance. This might casily represent a sig-
nificant discrepancy, whereas the female
primary sites do not differ significantly from
their expected values.

CANCER July 1949

An analysis of Table 4 indicates that the
greatest contribution to the chi-square occurs
among cancers of the respiratory system. A
tentative hypothesis that the cause may lie in
the dangers of working with radioactive
chemicals has to be abandoned almost im-
mediately. A breakdown of the males into the
dichotomous classes of those whose work
involved exposure to radioactivity and all
others revealed the following interesting
2 X 2 contingency table:

Exposed Other

Site Males Males Total
Cancer of
respiratory system 2 10 12
_All other
cancer 29 58 87
ToraL 31 68 99

A much greater percentage of nonexposed
males had cancer of the respiratory system.
A breakdown of the ten occupations reveals
nothing significant. They include a minister,
a town bus driver, an elderly dependent,
some construction laborers, etc. There is,
however, no significant difference between
the two classes.

A possible clue to the correct explanation
may be found in anothgr report by Dorn? in
which he states that, between 1914 and 1931,
the death rate from cancer of the lungs and
pleura increased among white males in the
United States about 4.5 times (450 per cent)
while the increase in mortality for all forms
of cancer combined was only 20 per cent.
This represents an average increase of 10.5
per cent per year in cancer of the lungs and
pleura. During the period from 1930 to 1931
to 1939 to 1940, the increase in mortality
from cancer of the respiratory system rose
102 per cent, or about 11.3 per cent per year.

Confirmatory cvidence of the continuance
of this trend for the current decade comes
from various other sources. The Kansas State
Department of Icalth reported that whereas
deaths from cancer increased only 10.0 pua
cent from 1940 to 1947, the mortality from
cancer of the respirvatory system increased
92.9 per cent. Similarly, among males in
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INCIDENCE OF CANCER IN OAK RIDGE,

the Minnesota, the cancer dcath rate increased
‘curs 13.4 per cent from 1940 to 1946, the mor-
1. A tality armony males from cancer of the respira-
icin tory system increased 66.2 per cent. A com-
‘tive parison of the annual reports of the New York
im- $tate Department of Health®? for 1940 and
- the 1944 indicated an increase of 53 per cent in
sork the incidence of cancer among males. In
all | Kansuas, the: mortality increased an average
ting l .of-13.3 per cent per year; in Minnesota it
i~ increased sn average of 11.0 per cent per year.
' In New York, the average increase in inci-
_ " dence ol cancer of the respiratory system was
Fotal 13.3 per cent during that period.
—_ Clinical evidence of the rapid growth of
12 , cancer of the respiratory system is also abun-
i dant. Oclisner'® reported: “The incidence of
8 bronchiogenic carcinoma is definitely in-
. creasing as shown by the fact that the
incidence at autopsy has increased within the
ised past two decades. In the Charity Hospital in
m. New Orleans in 1931 the incidence of
als l bronchiogenic carcinoma as determined at
er, autopsy was 0.47 per cent, whereas in 1940
nt, (L. the incidence had risen to 3.2 per cent. During
is, = the same period of time the incidence of
en primary gastric carcinoma as determined at
autopsy varied very little and remained about
on 2.5 per cent.”
in . It is widely believed that the increased
il ' incidence of cancer of the respiratory system
d l “is due chiefly to the greater frequency of
ne +  smoking.”!! Roffo, quoted by Ochsner, “stated
g the conviction, on the basis of his clinical
ns , observation of 78,000 paticnts treated in the
18 : University Institute for Experimental Medi-
5 ' cine and for the Study of the Treatment of
d Cancer in Buenos Aires, that tobacco is the
il most important factor in determining the
v localization of cancer. He was able to produce
e carcinoma experimentally by applying tar
r. derived from various tobaccos.” Even further,
© Ochsner!t reported finding a definite statis-
3 ) tical purallelism between the incidence of
c : bronchogenic  carcinoma and the sale of
> Cizarettes.
r In the light of this evidence, a reasonable
! explanation may be tendered for the large
' vilue of chi-square. If the above-mentioned
! .. tend were also characteristic of Oak Ridge,

BT LR
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and were cxtrapolated to the present, about
twice the number of the cancers of the
respiratory system cxpected on the basis of
the 1938 percentages in the Dorn report
should have appeared in the town. This is
precisely what did occur. Obviously, an
increase in one percentage means a decrease
in another if the total is to remain 100 per
cent. Consequently, an underestimation of
cancer of the respiratory system means over-
estimation elsewhere. Following this vein of
thought, a new set of expected values was
set up by doubling that of the respiratory
system and reducing all others proportion-
ately. This appears in Table 5.

TasBLE 5

CORRECTED DISTRIBUTION OF CANCER
BY PRIMARY SITES FOR \WHITE MALES IN
OAK RIDGE, OBSERVED AND EXPECTED

Site Expected 0 b:zru:;i

Buccal cavity 12.3 9
Digestive organs 20.9 14
Respiratory system 12.5 12
Genital organs 8.3 5
Urinary organs 5.4 5
Skin 30.6 38
Others 9.0 16

Torar 99.0 99

Computations now reveal a value of chi-
square equal to 11.90, which may occur, by
pure chance, between 5 and 10 per cent of the
time. Hence, under these new assumptions,
the distribution of cancer by primary sites in
Oak Ridge does not significantly differ from
a weighted national average.

The corrections in the respiratory systems
percentage would have only a negligible effect
upon the female distribution inasmuch as the
incidence of malignant respiratory diseases
among females is so much lower than among
males and the percentage increase was also
considerably lower.

One of the major purposes of the present
investigation was to note any significant dif-
ferences between the incidence of cancer
among cmployces whose jobs carried them
1o exposed areas and all others. Of the 196
cancer cascs, thirty-six, or 184 per cent,
might have had occusion, in their work, to
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be in the restricted areas in Oak Ridge.
Of the 300,000 employees and residents, it is
cstimated that no less than 60,000, or 20 per
cent, could have had access to the areas of
possible danger. There is no reason at all, on
the basis of this study, to accept the hypothesis
of greater susceptibility to cancer among
exposed workers. -

GenERAL CONSIDERATIONS

Mortality rates, which are more generally
available than morbidity rates, are low in

general in Oak Ridge. In 1947, the death
rate from all forms of heart discase was 46.2
per 100,000. The national rate hovers about
320 per 100,000. Even after making due
allowance for the fact that the Oak Ridge
figure is a crude number (the Public Health
Department has not standardized its data
for age since no age distribution had pre-
viously been known), the difference is ob-
viously highly significant. This pattern holds
true for other diseases.

The ratio of cases to deaths from cancer
varies somewhere between 3:1 to 5:1. Dur-

TasLE 6

NUMBER OF CASES OF CANCER IN OAK RIDGE, TENNESSEE BY
AGE, SEX, AND PRIMARY SITE GROUPS

Age in years

DPrimary AR
site Sex 09 10-19 20-24 25-29 30-34 35-39 40—43 45-49 50-54 $5-59 60—64 65-69 70-7+ ower Tl
Buceal Male [} 0 1 1 0 3 1 1 o 2 0 0 0 [} 9
cavity Female 1] ] 0 [+] )] 4] V] 1] (o] 0 [} 4] [¢] (4] 1]
Digestive Male [} 0 0. 0 [ 3 3 1 1 2 2 2 0 [ 13
organs Female 1] 0 1 o 2 2 1 1 (4] 1 2 1 1 0 12
Respiratory Male (1] 1] o 1] 2 1] 1 3 2 3 1] 0 [\] 1 12
organs Female 1] [¢] 1] 1] 4] [+] 0 (1] 1] [1] 1] [\] [»] 4] 1]
Genital Male 0 4] (1] o 1 1 /] [1] 3 1 o 1 1 0 8
organs Female 1] o 3 4 13 10 13 2 S 5 1 1 0 2 59
incl. breast
Urinary Male 1 (1} 0 1 1 1 1 0 0 [} o 0 0 1 6
organs Female [} 4] 1 [} 0o 1 [} 1 0 0 [} 0 0 [} 3
Skin Male /] 2 0 1 2 S 4 3 7 3 3 2 2 1 37
Female 0 o 4] 1 2 2 1 2 2 2 1 0 0 (1] 13
Brain Male 1 0 [4] 1 1 1] 1 [} , 0 [ 4] o 1] (4] ] 1
_Femate (4] [¢] 0 Q 4] (4] (4] 1 [4] 0 0 0 1] (4] 1
All others & -™ Male 0 0 4] (4] 2 4 4 1 [+ (] 0 1 [1] 1 12
unknown Female 0 0 0 1 [} 0 3 (1] 1 1 [} [} 0 0 6
ToraL Male 2 2 1 4 -9 17 15 i1 13 11 5 5 3 4 102
Female (4] 0 5 6 17 15 18 7 8 9 4 2 1 2 91
TasLe 7

ANNUAL INCIDENCE RATES PER 100,000

BY AGE, SEX, AN

OF CANCER IN OAK RIDGE, TENNESSEE
D PRIMARY SITE

Age in years

75 & Crude Standard-

Primary
site Ser  0-9 10-1920-2425-20 30-34 35-39 4041 4549 50-54.35-59 60-64 6569 70-74 oser Tolal izedioial®
Buccal Male —_ — i1 58 — 228 10.3 190 — 740 — _ — — 7.3 8.6
cavity Female — — — — — —_ — — — — — — — — —_ —
Digestive Male _—— = — —_ 22.8 309 190 20.8 740 1357 18309 — —_ 11.4 203
orpans Female — — S4 — 15.1 222 186 228 — 33.2 1631 S47  S47 — 9.8 17.2
Respiratory Male —_ - = - 133 - 10.3 568 4 1109 — —_ —_ 27109 9.8 1R.8
organs Female — — — — — — -—_ —_ — — — — —_ — — —_
Genital Male —_——_- - - 6.6 6 — —_ 626 371.0 — 0.8 1629 _— 6.5 12.4
organs Female — — 162 249 978 110.8 2423 45.6 1414 2150 K20 S4.7 —_ 410.2 48.4 e
incl. breast
Urinary Male 34 — — S8 6.6 7.6 103 — — —_— — 2709 4.9 8.5
organs Female — — 5S4 — — 1"y — 228 — - - — 2.4 2.3
Skin Male — 157 — S& 133 381 413 944 1461 1109 3257 2709 30.1 s4.7
Female — — — 6.2 151 222 156 436 568 X613 — — g 17 9
Brain Mule 34 — — S8 66 — 103 — — - — - 3.3 2.3
Femaule — — ~— — —_ -— — 228 — —_ — — 0.9 1.4
Others & Male — — — — 133 305 413 190 - — — 2109 9.8 128
unknown Pemale — — — 62 — — 560 — 284 432 — — 4.9 5.0
Torat Male 6.7 15.7 1.1 229 0.0 1293 1845 20K.2 271.3 1069 9 13384
Female — — 269 37.2 1280 14403 333.6 159.6 2263 3IRKS 0 190

*Standardired by estimated U. S. population, July 1, 194,
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INCIDENCE OF CANCER IN OAK RIDGE, TENNESSEE *

ing the period studied, there have been
forty-six rccorded deaths from cancer. A total
of 196 cases has been discovered, which is a
ratio of 4.3:1 in Oak Ridge. It is believed
that the dcath rate is somewhat higher than
reported because after one leaves his position,
he must vacate his living quarters in town.
"Therefore, anyone too ill to work cannot live,
and die, in Oak Ridge unless he is being
supported by, and living with, some other
employee. This might have a downward bias
on the heart-discase mortality quoted above,
but cannot alter the over-all picture,

TaBLE 8

INCIDENCE OF CANCER PER 100,000 IN
OAK RIDGE, TENNESSEE BY AGE

Age Incidence
0-9 3.4
10-19 7.2
20--24 21.8
25-29 29.9
30-34 92.0
35-39 » 144.4
40-44 219.1
45-49 186.1
50-54 252.2
55-59 398.4
60-64 334.2
65-69 238.5
70-74 163.7
75-and over 700.4
CRUDE TOTAL 80.0
STANDARDIZED TOTAL* 123.1

* Standardized by estimated

July 1, 1946 U. S. population,
uly 1, 1946, _

Lombard and Warren® “reported that,
“There is greater susceptibility to cancer in
persons having one cancer than in the normal
population” on the basis of studies made at
Massachusetts state-aided cancer clinics,

In 1946, in a report by Lombard, Levin,
and Warren? it is stated: “Persons with skin
cancer are predisposed to other skin cancers.
‘There is also an indication that males with
lip cancers have some predisposition to mul-
tiple skin cancers.”

On the basis of these studies, it would
appear likely that cancer incidence, particu-
larly skin-cancer incidence, would be highest
in that segment of the population that had
previously been known to have had a skin
cancer. But this would tend to be an older
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age group and Oak Ridge is very predomi-
nantly a younger age group. It would there-
fore be reasonable to suppose that a partial
(asmall part, no doubt) explanation of the low
cancer incidence in Oak Ridge lies in the
fact that the younger people are less predis-
posed toward new cases of cancer, since they
are less likely to have previously developed
a case. Standardization for age would remove
only a portion of this difference.

There has been a limited amount of sta-
tistical research conducted to determine the
effects of one’s socio-economic group on
cancer susceptibility. In England, Stevenson,
as reported by Levin, found a definite
progressive increase in cancer of certain
sites in each “lower” socio-economic group.
His classifications were professional, skilled
workers, and unskilled workers with two
intermediate groups. This progression gen-
erally held true also for women when classified
by their husbands’ occupations.

Confirming studies were made in the
United States by Knight and Dublin and
Whitney.* Lombard and Doering* discovered
that, in Massachusetts, the foreign born and
those of foreign parentage had higher rates
for cancer of the buccal cavity and stomach
cancer. Analyzing 1865 mortality returns in
Providence, Rhode ‘Island, Chapin* found

TABLE 9

DISTRIBUTION OF CANCERS IN OAK RIDGE,
TENNESSEE BY HISTOLOGICAL DIAGNOSIS

Diagnosis Number Per cent
Carcinoma 157 80.1
Squamous-cell 44 22.5
Basal-cell 24 123
Adenocarcinoma 25 12.8
Duct-cell 4 2.0
Carcinoma simplex 3 1.5
Other specified
type 14 7.1
Unspecified
carcinoma 43 21.9
Sarcoma 12 6.1
Lcukemias 6 3.1
Lymphatic 4 2.1
Other specificd
typc 2 1.0
Melanoma 6 3.1
Seminoma 2 . 1.0
Malignant papilloma 2 1.0
All others 11 5.6
ToraL 196 100.0
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cancer mortality to be twice as high in the
lower as contrasted with the higher economic
groups.

There is no immediate, apparent explana-
tion to account for these discrepancies. Better
diagnostic services, available to the upper-
income classes, would tend to support a
greater, rather than a lesser, incidence of
cancer. The type of cancer studied in these
reports includes both the easily recognizable
forms of the skin and those more apt to be
missed in a casual examination, such as cancer
of the stomach.

The educational and economic level of
the Oak Ridge community is one of the
highest in the country. There has probably
existed here a larger proportional concentra-
tion of professional and skilled people than
in almost any other American community.
Concurrcently, partially as a result of stringent
security regulations, the proportion of native-
born citizens in Qak Ridge is very high. In
fact, not one case of cancer occurred, as far
as could be determined, in someonc born
outside the continental limits of the United
States. If the various studies referred to above
are substantially correct, these atypical char-
acteristics of Oak Ridge may explain a large
part of the discrepancics noted.

Levin® has reviewed the evidence in sup-
port of socio-cconomic factors in explanation
of differences in the incidence of cancer. He
stresses the desirability of epidemiological
studies to determine the significance of these
factors. The situation in Oak Ridgc tends to
confirm this hypothesis, but the over-all
relative uniformity of socio-cconomic status
prevents the establishment of a control group
to carry out precise statistical tests of sig-
nificance. Such tests would provide valuable
contributions to the literature.

CONCLUSIONS

The age-standardized incidence rate of can-
cer among Oak Ridge employees and their
resident dependents is 123 cases annually per
100,000. This is significantly lower than the
accepted national rate of 230 per 100,000
annually.

The conflicting and generally inadequate
state data make it unfeasible to make a state-
by-state comparison with Oak Ridge.

The proportion of employees who have
possibly been exposed to occupational radia-
tion levels and who have developed cancer is
about equal to their proportion in the cntire
population, indicating that there is no reason
to belicve that they are more susceptible to
cancer.

The low cancer rate is in harmony with the
low death rate, in Oak Ridge, from most
discases and within the accepted tolerance
limits of the ratio of cases of cancer to cancer-
caused deaths.

The rclative proportion by primary sites
of occurrence among white females with can-
cer is not significantly different from the
nationally based expected values.

Among white males a significantly higher
proportion of cancer of the respiratory system
was found than might be expected by chance
from the 1938 national averages. A tentative
explanation on the basis of a long established
upward trend in cancer of the respiratory
system among males was offered.

Reference was made to other authoritics
who offer evidence of the relationship be-
tween one’s socio-cconomic group and his
susceptibility to cancer.

Tables 6, 7, 8, and 9 provide a detailed
tabulation of the data on which this paper is
based.

(For references see page 573.)
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